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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Including polymer fine particle, various required property 
which is not clogging with resin component which is 
observed to occasion where it uses ink composition 
whichbecomes, furthermore is sought from inkjet recording 
ink composition production method of ink composition which 
is filled up with high dimension and offer of ink composition 
which isacquired with its method . 

[Means to Solve the Problems] 

With resin component clogging, polymer fine particle 
swelling does penetrating of the organic solvent^ especially 
ink which forms ink composition with detergent or the 
permeant^ which improves, fine particle does increases 
fattening substantiallyand viscosity of ink, in inkjet head and 
other ink channel itdeposits it is a cause it was discovered . 

Depending, and, polymer fine particle, beforehand contacting 
with theaforementioned organic solvent of at least one kind, 
swelling doing, addinjg polymer fine particle where diameter 
is placed in range of 10 - 200 nm in state where at same time 
swelling reaches to equilibrium state to ink composition, 
ituses production method of inkjet recording ink composition, 
with this invenfion . 



[Claim(s)] 
[Claim 1] 

colorant and one or including organic solvent and polymer 
fine particle and waterof two or more at least, with production 
method of inkjet recording ink composition which becomes, 

Aforementioned polymer fine particle, contacting with 
aforementioned organic solvent of at least one kind, swelling 
doing, you prepare polymer fine particle where diameter 
isplaced in range of 10 - 200 nm in state where at sametime 
swelling reaches to equilibrium state, 

Mixing aforementioned polymer fine particle and 
aforementioned colorant and theaforementioned organic 
solvent and aforementioned water, it makes ink 
composition,including , it becomes, method o 

[Claim 2] 

r 

Aforementioned colorant being pigment , at least one kind of 
theaforementioned organic solvent is glycol ether, method© 
which is stated in the Claim 1 

[Claim 3] 
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Aforementioned polymer flne particle being glycol ether , it is 
something which the swelling is done, methodo which is 
stated in Claim 1 

[Claim 4] 

addition quantity of glycol ether in ink composition is 5 - 20 
weight%, methodo whichis stated in Claim 3 

[Claim 5] 

Aforementioned glycol ether, is at least one kind which is 
selected from (di or tri ) ethyleneglycol mono butyl ether^ 
(mono or di ) propylene glycol mono butyl ether^ (di or tri ) 
ethyleneglycol mono (pentyl or hexyl ) ether^ propylene 
glycol (mono or di ) ethyleneglycol mono (butyU pentyU 
or hexyl ) ether^ and group whichconsists of ethyleneglycol 
(mono or di ) propylene glycol mono (butyU pentyK or 
hexyl ) ether, methodo which is stated in Claim 2 



[Claim 6] 

ink composition including detergent, it is something which 
becomes, the method© which is stated in Claim 1 

[Claim 7] 

Aforementioned detergent, is at least one kind which is 
selected from thegroup where 2, 4, 7 and 9 
-tetramethyl-5-decyne-4,7-dioU 3,6-dimethyl-4- 
octyne-3,6-dioU 2,4,7,9-tetramethyl-5-decyne-4,7-diol 
ethylene oxide and/or propylene oxide addition product^ and 
3 and 6 -dimethyl-4- octyne-3,6-diol consist of ethylene oxide 
and/or propylene oxide addition product, methodo which is 
stated in Claim 6 



[Claim 8] 

addition quantity of aforementioned detergent is 3 wt% or 
less, methodo which is stated in Claim 6 

[Claim 9] 

ink composition, furthermore including detergent of at least 
one kind which isselected, from anionic surfactant^ nonionic 
surfactant^ of HLB8 or more and group which consists of 
amphoteric surfactant, it is something which becomes, 
methodo which is stated in Claim 6 

[Claim 10] 

Furthermore including with organic amine and inorganic 
alkali as alkali conversion agent, method© which becomes, 
states in Claim 1 

[Claim 11] 
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Aforementioned organic amine, with at least one kind which 
is selected from (mono^ di^ or tri ) ethanolamine^ (mono^ 
di^ or tri ) propanol amine s (mono or di ) methyl 
ethanolamine^ ammonia^ and group which consists of 
tetramethyl ammonium, is at least one kind which is selected 
from group where aforementioned inorganic alkali consists of 
lithium hydroxide^ sodium hydroxide^ and potassium 
hydroxide, method© which is statedin Claim 10 

[Claim 12] 

When aforementioned glycol ether, being a at least one kind 
which is selected from(mono or di ) propylene glycol mono 
butyl etherv (di or tri ) ethyleneglycol mono (pentyl or 
hexyl ) ethers propylene glycol (mqno ov di ) ethyleneglycol 
mono (butyU pentyl or hexyl ) ether^ and group 
whichconsists of ethyleneglycol (mono or di ) propylene 
glycol mono (butyU pentyU or hexyl ) ether, furthermore 
containing (di or tri ) ethyleneglycol mono butyl ether, 
methodo which becomes, states in Claim 1 



[Claim 13] 

Aforementioned organic solvent, is at least one kind which is 
selected from the glycerine* (mono* di* tri* tetra* or 
poly ) ethyleneglycoU (mono^ di* tri* ortetra) 
propylene glycoU (propane* butane* pentane* or 
hexane ) diol* and group which consists of the thiodiglycol, 
methodo which is stated in Claim 1 

[Claim 14] 

surface tension in 5 - 45 deg C of ink composition is 20 - 40 
mN/m, methodo which is stated in Claim 1 

[Claim 15] 

ink compositiono which was produced with method which is 
stated in the any Claim of Claim 1^14, is used for inkjet 
recording method 

[Claim 16] 

ink compositiono which is produced with method which is 
used for inkjet recording device which uses inkjet head of 
mechanism with response of electrostrictive element,states in 
any Claim of Claim 1-14 

[Claim 17] 

1 or including organic solvent of two or more, it becomes, 
adding to the inkjet recording ink composition, with 
production method of polymer fine particle which is used, to 
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prepare the polymer fine particle, aforementioned polymer 
fine particle, contacting with aforementioned organic solvent 
of at least one kind and swelling doing, At same time polymer 
fine particle which has diameter in range of 10 - 200 nm in 
state where swelling reaches to equilibrium state is 
obtained,including , it becomes, method o 

[Claim 18] 

Aforementioned organic solvent is glycol ether, method o 
which is stated in Claim 17 

[Claim 19] 

It acquired with method which is stated in Claim 1 8 , polymer 
fine particle o 



[Description of the Invention] 

[0001] 

[Prior Art] 

As for field this invention of invention, production method of 
ink composition which is usedfor inkjet recording method and 
ink composition^ which is acquired with its method 
ftirthermore it regards production method of polymer fine 
particle which is added to the said ink composition. 

[0002] 

background technology 

inkjet recording discharging with ink as droplet fi-om 
microscopic nozzle, is method which records character and 
graphic shape to material being recorded surface. 

As inkjet recording converting electric signal to machine 
signal making use of the electrostrictive element, ink which 
you store in nozzle head portion discharging in the 
discontinuous, method of recording character or symbol to 
material being recorded surface. Heating part which 
extremely is close to orifice part quickly,generating bubble, 
with that bubble with volume expansion discharging in 
discontinuous, method etc which records character or symbol 
to material being recorded surfacehas been utilized ink which 
is stored in nozzle head portion. 

[0003] 

drying of printing is good to ink which is used for this kindof 
inkjet recording, there is not a blot of printing, thing or other 
characteristic whose on various material being recorded 
surface printing is possible in uniform is required. 



[0004] 

As inkjet recording ink composition, including water, as 
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colorant and main solvent thosewhere it becomes, include 
organic solvent in other things and become aregeneral. 

As organic solvent, for example glycol ether is used. 

ink composition which uses glycol ether as humectant is 
disclosed in for example Japan Examined Patent Publication 
Hei 2- 2907 disclosure . 

In addition, in Japan Examined Patent Publication Hei 1- 
15542 disclosure as dye dissolution promotor it uses ink 
composition which isdisclosed in Japan Examined Patent 
Publication Hei 2-3837 disclosure as water soluble organic 
solvent 

[0005] 

In addition, you can list next kind of ones as example of ink 
composition which adds other organic solvent. 

penetrating in order to improve, diethylene glycol mono butyl 
ether, addition of the Surfynol 465 (Air Products supplied ) 
which is a detergent of acetylene glycol type, furthermore 
diethylene glycol mono butyl ether and fact that etc Surfynol 
465 is added together is proposed to U.S. Patent 5196056 
specification to U.S. Patent 5 1 83502 specification^ Japan 
Unexamined Patent Publication Showa 56-5871 disclosure in 
U.S. Patent 5156675 specification . 

Furthermore, utilization of diethylene glycol mono n- butyl 
ether which is called the butyl carbitol, uses ethers of 
diethylene glycol to U.S. Patent 2083372 specification in U.S. 
Patent 3291580 specification ,it is proposed . 

Furthermore, diethylene glycol mono hexyl ether etc which is 
water soluble low glycol ether 0.1-5 weight% ink which is 
added, you propose Japan Unexamined Patent Publication Hei 
3- 14811 disclosure. 

[0006] 

Furthermore, water soluble dye is mainly utilized fi^om fact 
that main solvent is water as colorant of Inkjet recording ink,, 
but on one hand, alsoutilizing pigment as colorant is done. 

Because as for pigment, that itself is unnecessary in water, the 
image which was formed pigment as colorant by ink which 
ituses becomes something which is superior in water 
resistance. 

Many of ink which uses pigment as colorant starts holddown 
penetrating of ink mainly, guarantee print quality by 
holdingdown wetting of ink with surface of paper to 
beexamined, it was utilized. 
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namely, pigment will be left on recording medium surface, it 
is something which the image quality tries to be guaranteed 
by increasing image density. 

[0007] 

On one hand, because pigment is insoluble in water, when it 
isrestricted to recording medium surface, it is inferior to wear 
resistance, is. 

Therefore, being in ink which includes pigment, it raises the 
penetrating of ink, leaves pigment in certain extent recording 
medium internal it is tried . 

There is disclosure of example which uses triethylene glycol 
monomethylether for Japan Unexamined Patent Publication 
Showa 56-147861 disclosure as ink which uses combination 
with glycol ether and pigment which grant for example 
penetrating. 

Furthermore, dispersing pigment in ink composition, it added 
resin component inorder at same time to improve wear 
resistance of image, stability of pigment acquired dispersion, 
also attempt which becomes fixedwith resin component has 
been proposed pigment furthermore in recording medium 
surface. 

According to this technique, when it can prevent also blot of 
the image simultaneously with wear resistance, benefit is 
acquired. 

acrylic acid ester synthetic resin emulsion of nonionic there is 
disclosure of ink whichincludes aqueous solvent which 
disperses these in for example Japan Unexamined Patent 
Pubhcation Hei 8-85771 disclosure . 

While here, adding polymer fine particle, when it adds glycol 
ether or other permeant or detergent inorder to raise 
penetrating of ink composition, stability of polymer fine 
particle the phenomena which collapses was observed 
dispersion. 

Then, fiirthermore utilization of decoration pigment which 
grants the hydrophilic group to pigment surface is proposed. 

By fact that this kind of decoration pigment is used, polymer 
fine particle and permeant or detergent benefit of addition can 
be enjoyedsimultaneously. 

[0008] 

But, according to knowledge which these inventors acquires, 
there beinga ink composition which resin component^ 
especially adds resin component with morphological form of 
polymer fine particle, with resin component occurrence of 
clogging is observed had fi*om when in ink head or ink 
channel. 

Especially, this phenomena is remarkable penetrating of ink 
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composition in the ink composition where detergent or 
permeant which improves is added, it wasobserved . 

[0009] 

[Gist of Invention] 

Now with carrying and this resin component clogging, 
penetrating of organic solvents especially ink which forms 
ink composition polymer fine particle swelling does the these 
inventors, with detergent or permeant^ which improves, fine 
particle doesincreases fattening substantially and viscosity of 
ink, in the inkjet head and other ink channel it deposits it is a 
cause youdiscovered . 

this invention is something which is based on this knowledge. 
[0010] 

Therefore, as for this invention, penetrating of ink including 
the detergent or permeant and polymer fine particle which 
improve together, there is nota clogging which becomes, in 
ink head or ink channel, Furthermore various required 
property which is sought from inkjet recording ink 
composition production method of the ink composition which 
is filled up with high dimension and offer of ink composition 
which is acquired with its method are designated as objective. 

[0011] 

And, with this invention as for production method of inkjet 
recording ink composition, colorant and oneor including 
organic solvent and polymer fine particle and water of two or 
more atleast, with production method of inkjet recording ink 
composition which becomes, aforementioned polymer fine 
particle, contacting with aforementioned organic solvent of at 
least one kind, the swelling doing, At same time you prepare 
polymer fine particle where diameter is placed inrange of 10 - 
200 nm, in state where swelling reaches to equilibrium state 
mix aforementioned polymer fine particle and aforementioned 
colorant and aforementioned organic solvent and 
aforementioned water and make the ink composition 
including , it is something which becomes. 

[0012] 

According to ink composition which with this invention is 
acquired with the production method , there is not a clogging 
or other problem, because penetrating is very fast, high speed 
printing being possible, printing where ^ is little vis-a-vis 
regenerated paper which general/universal paper passing 
especially recently is used beingpossible, furthermore, by fact 
that polymer fine particle is used it issuperior in water 
resistance^ scratch property v light resistance, it can 
actualize image where at sametime color concentration is 
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high. 
[0013] 

[Embodiment of the Invention] 

Manufacturing production method (1) polymer fine particle of 
ink composition 

According to embodiment of first of this invention, colorant 
and one orincluding organic solvent and polymer fine particle 
and water of two or more at least,production method of inkjet 
recording ink composition which becomes is offered. 

step of first, aforementioned polymer fine particle, contacting 
with theaforementioned organic solvent of at least one kind, 
swelling doing, is step whichprepares polymer fine particle 
where diameter is placed in range of 1 0 - 200 nm in state 
where at same time swelling reaches to the equilibrium state. 

[0014] 

According to these inventors, polymer fine particle 
detergents glycol ether or other permeant etc depending, has 
the property which swelling is done, it was discovered . 

As for polymer fine particle, when depending, number % - 
diameter of several tens% extent becomes large. 

Depending, when particle diameter of polymer fine particle 
which is added when producing ink composition and, ink 
composition is used actually, particle diameter of polymer 
fine particle becomes something which differs, is, 

Fuithermore there is a possibility with this swelling change 
occurring in viscosity of ink composition. 

Therefore, there being a this invention, contacting with at 
least one of organic solvent which beforehand forms ink 
composition swelling doing, it uses polymer fine particle 
where at same time swelling reaches to equilibrium state. 

Now, it is something which it tries that particle diameter of 
polymer fine particle and viscosity or other property of ink 
composition change probably will prevent afterproducing ink 
composition. 

[0015] 

Regarding to this invention, organic solvent which contacts 
with polymer fine particle may be at least one kind of organic 
solvent which forms final ink composition, but according to 
the embodiment where this invention is desirable, including at 
addition ratio in all organic solvent ink composition, it 
contacts with organic solvent which becomes it is desirable. 

Furthermore, you prepare component which forms ink 
composition other than colorant, that and polymer fine 
particle are possible to contact. 
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[0016] 

Postscript it does embodiment of organic solvent, but 
according to embodiment where this invention is desirable, 
ink composition including glycol ether, when itis something 
which becomes, contacting, swelling it does glycol ether and 
polymer fine particle, it is desirable . 

[0017] 

temperature of contact of polymer fine particle and organic 
solvent may be decidedappropriately, but change is not given 
to property of material whichforms polymer fine particle, it is 
desirable . 

According to embodiment where this invention is desirable, 
both itcontacts with temperature of 5 - 80 deg Cextent it is 
desirable. 

If it is a generally high temperature, swelling reaches to 
equilibrium state with short time. 

But, when both it contacted with high temperature in 
comparisonwith room temperature , when system is reset to 
room temperature, particle diameter of the polymer fine 
particle fluctuates has . 

Therefore, "polymer fine particle where diameter is placed in 
range of 10 - 200 nm " with, when room temperature^ printer 
is used more concretelyactually, it is something which was 
measured in ambient temperature, it isdesirable . 

When printer is used actually, ambient temperature is range of 
5-45 deg C generally. 

[0018] 

There being a this invention, it utilizes polymer fine particle 
where swelling reaches to equilibrium state it is most 
desirable, but many polymer fine particle when 24 hours 
extent contacts later it adds to ink composition in 
above-mentioned temperature, property or property of ink 
composition it does not change afterthat in in ink 
composition, at same time clogging or other problem is not 
caused. 

Therefore, there being a this invention, "equilibrium state of 
swelling " with, after being added to the ink composition, 
property and property of ink composition those which 
swelling aredone are meant to extent which does not change, 
at same timedoes not cause clogging or other problem. 

[0019] 

In addition, there being a this invention, when swelling 
reaches to equilibrium state with contact with organic solvent, 
it uses polymer fine particle which for diameter oflO - 200 nm 
is. 



Page 1 1 Paterra Instant MT Machine Translation 



JP1999256087A 



1999-9-21 



^(7)ttS*^ 10~200nm(7)KH(::&>5<fc3l::S{it 

ff*L<li 20nin T'fcy . *fc-tCD±ll(i 200nm 
r*fcy , }f *L<(± 150nm T*feSo 

[0020] 

t+aIlSlCcfcS;|ll^A<Sf*Ll^o 
[0021] 



Here, selecting only polymer fine particle which after 
swelling is inabove-mentioned range due to filter, etc it uses, 
it is possible. 

In addition, according to another desirable embodiment of this 
invention,controlling material of polymer fine particle and 
particle diameter of initial stage, when swelling reaches to 
equilibrium state, in order for diameter of all particle tobe a 
range of 1 0 - 200 nm, it is possible to be produced. 

According to embodiment where this invention is desirable, 
as for lower limit of diameter of polymer fine particle which 
is equilibrium state with 10 nm , with the preferably 20 nm , 
in addition as for upper hmit with 200 nm , it is a preferably 
1 50 nm. 

By fact that diameter of polymer fme particle of equilibrium 
state is anabove-mentioned range, it is superior in wear 
resistance, furthermore thereis not a clogging of nozzle, it can 
acquire ink composition which at thesame time is superior in 
continuous printing quality. 

Especially, when discharge mechanism of ink is used with 
response of the electrostrictive element, above-mentioned 
benefit can be enjoyed satisfactorily. 

Because as for that, heating nozzle vicinity, with mechanism 
which generatesbubble these polymer fine particle is a 
possibility degradation of doing at heat. 

Furthermore, with this invention as for ink composition, by 
fact that it isused combining with head which possesses end 
of nozzle where eutectoid plating of polytetrafluoroethylene 
and metal was done, theabove-mentioned benefit can be 
enjoyed desirably. 

[0020] 

Measurement of diameter of polymer fme particle may be 
done by various methods , butmeasurement is desirable with 
particle diameter measurement vessel which uses laser light. 

diameter of polymer fine particle may be measured in glycol 
ether, but it ismeasured as ink in in solution which excludes 
pigment or other component whichobstructs measurement of 
particle diameter with same composition itis more desirable. 

In addition, after precipitation etc which obstruct 
themeasurement of particle diameter from ink composition, it 
separates with colorant or other component centrifugal 
separation and making use of chemical reaction, excluding 
with chromatograph or other method it is possibleto measure. 

[0021] 

Regarding to this invention, polymer fine particle as 
description above pigment component becoming fixed on 
recording medium surface, wear resistance of image 
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[0022] 

'j;u75h\ N--rv:^ae;u7^7'Jvu7Sh\ n. n- 

vxT;U7^?'J;U7Sh\ y9^M^^)7^7UU— . 

h. x^;K^^)7^7'JU-h. :^pe;K^^)7^7 
UL^-hs x^;u/v^v;U(>^)7i7'JU-H. ^ 

CDffi7;U+;K>5f)7^7'JU-h. j>th^vvx^ 

uv^^'j^i— ^K>^^)7^'ju-h. xh^v*. 

□ tK+vS. ^h^v»<7)vx^b>^'J=i-;U 
*fcli7K'Jx^U>^'Ja-;KD(>^i)7^7'Jb-, 
v^P^+v^^(->*^')7^7UU'-h.^>v;^ 
(->t^^)7^'jU— :7xy:^rvx^;u(y^i)7^7U 

U-h. ^V7t-:xjU(y$r)7^7'JU-h. tKP+i> 
7VU*M'^^)7^7'JU-h. (>^i)7^7U;U75 
h\ (^/. V. hU. T^h^. 7K'J)x^b>^U=i- 
;uv(y5()7^7'JU-h. \,4-Zf^>iyt-)\^. 1,5- 
>i>$i>v^-;U. l,6-^^i^>v:t-;U. 1,8- 

a)(>^')7<7gu-h. h'jy5^p-;u^p/^>KU 

(>^)7^'JU-h. ^U-izUXv. hU)(y^)7^7 

iju— h. tx:7xy— ;u A (Dx5^u>^+vR^ 
J]a^<7)v(>^()7^7'ju— 

—;Uv(y4')7^7'Jb-h. ^>^ixuxui — ;i/-r 
h^(P«^)7^7'JU-h. v^>^xUXUh-;L/^ 
+-t^(>^')7^7'JU-h^^^lf '5Ci:;!)<T*i^>5o 

[0023] 



improving,furthermore is added in order to prevent blot 

If this objective can be achieved, material of polymer fine 
particle especially isnot limited in. 

In addition, if it is a fine particle which consists of polymeric 
material which the swelling is done with glycol ether or other 
permeant or detergent , technique can be applieddesirably 
with this invention . 

[0022] 

As substance which forms polymer fine particle, to other than 
styrene^ tetrahydrofurfiiryl acrylate and the butyl 
methacrylate (;al, 2, 3 or 4) -alkyl styrene^ (;al, 2, 3 or 4) -al 

styrene. 3, 4- dimethyl styrene, ;al -phenylstyrene^ 
di vinyl benzene^ vinyl naphthalene^ dimethylamino 
(meth ) acrylate^ dimethylamino ethyl (meth ) acrylate^ 
dimethylaminopropyl acrylamide^ N- dimethylamino 
ethyl acrylate^ acryloyl morpholine^ N- dimethyl 
acrylamidCs N- isopropyl acrylamidcs N^ N- diethyl 
acrylamide^ methyl (meth ) acrylate^ ethyl (meth ) 
acrylate^ propyl (meth ) acrylate^ ethylhexyl (meth ) 
acrylate. in addition diethylene glycol of alkyl (meth ) 
acrylate. methoxy diethylene glycol (meth ) acrylate. 
ethoxy group, propoxy group, butoxy group or (meth ) 
acrylate. cyclohexyl (meth ) acrylate. benzyl (meth ) 
acrylate. phenoxy ethyl (meth ) acrylate. isobomyl (meth ) 
acrylate. hydroxy alkyl (meth ) acrylate. (meth) 
acrylamide. (mono. di. tri. tetra. poly ) ethyleneglycol 
di (meth ) acrylate. 1, 4- butanediol. 1,5-pentanediol. 
1,6-hexanedioU 1 ,8-octanediol of polyethylene glycol and 1, 
10 -decanediol or other di (meth ) acrylate. neopentyl glycol 
di (meth ) acrylate. pentaerythritol tetra (meth ) acrylate. 
dipentaerythritol hexa (meth ) acrylate etc of the ethylene 
oxide adduct of (meth ) acrylate. trimethylolpropane tri 
(meth ) acrylate. glycerine (di. tri ) (meth ) acrylate. 
bisphenol A can be listed. 



[0023] 

In addition, it produces polymer fine particle, with emulsion 
polymerization of for example public knowledge, it 
ispossible . 

It can acquire by fact that emulsion polymerization it does 
namely, above-mentioned polymer unsaturated vinyl 
monomer which is a moldable monomer, polymerization 
catalyst and the emulsifier in underwater where it exists. 



Page 1 3 Paterra Instant MT Machine Translation 



JP1999256087A 



[0024] 

^y(^>^;u. ^+v;u)x-xju. zfnt!u> 
;u. ^>^;u. ^:^v;u)x-x;u. x5^U/>>f g 
;u. ^>f^;u. ^+v;L.)x-x;uANbgiitifc 
;b-5-xv>-4,7-v:?r-— 3,6-v>t^;u^-;j-^7 

>.4,7.i;:j--;K7)x^U>;j-+vKfc<ki;/*fc 

l±:^ntfu>;f+i/K^*»DtifcJ:t;/^fcfi 3,6- 

vy^;U-4-:!|-^7^>-3,6-v:!l"-;UCDX^U>7h 
[0025] 

*fc. **Bfl(7)±|Bm-^OXfi$glJ<7)||^A^ 
|::tel^T*a)ttS/^^ 10^200nmCD®HlCfe4iS 



[0026] 

*i80^iCcfc«):&^<Dmxa)xfi(±. ±iB<D<fc3 



1999-9-21 

[0024] 

In addition diethylene glycol mono butyl ether which is same 
as those whichare used for ink as component which is added 
2, 4, 7 and 9-tetramethyl-5-decyne-4,7-dioU 3,6-dimethyl-4- 
octyne-3,6-diol^ 2,4,7,9-tetramethyl-5-decyne-4,7-diol where 
it is a one kind or more^ detergent which is chosen from 
aforementioned triethylene glycol mono butyl ether^ 
(mono^ di ) propylene glycol mono butyl ether ^ (di^ tri ) 
ethyleneglycol mono (pentyU hexyl ) ether ^ propylene 
glycol (mono^ di ) ethyleneglycol mono (butyU pentyK 
hexyl ) ether^ ethyleneglycol (mono^ di ) propylene glycol 
mono (butyU pentyU hexyl ) ether could use ethylene oxide 
and/or propylene oxide addition product of ethylene oxide 
and/or propylene oxide addition product and/or 
3,6-dimethyl-4- octyne-3,6-diol. 



[0025] 

In addition, if you look at step of above-mentioned first of this 
invention from another viewpoint, this step, one or including 
organic solvent of two or more, it becomes, adding to inkjet 
recording ink composition, it is thought production method of 
polymer fine particle which is used. 

Therefore, according to another embodiment of this invention, 
one or including organic solvent of two or more, it becomes, 
adding to inkjet recording ink composition, production 
method of polymer fine particle which is used to be offered, 
method to prepare polymer fine particle,aforementioned 
polymer fine particle, contacting with aforementioned organic 
solvent of at least one kind and swelling doing, At same time 
polymer fine particle which has diameter in range of 10 - 200 
nm in state where swelling reaches to equilibrium state is 
obtainedjincluding , it is something which becomes. 

In addition, according to this invention, it acquired with this 
method , oneor including organic solvent of two or more, it 
becomes, adding to inkjet recording ink composition,polymer 
fine particle which is used is offered, in addition. 

[0026] 

Manufacturing (2) ink composition 

second step of method mixing polymer fine particle and 
colorant and organic solvent and water which are prepared as 
description above is step which it makes ink composition with 
this invention . 

As for this step, other than using polymer fine particle which 
is prepared asdescription above, including polymer fine 
particle, it is possible to be similarto production of ink 
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[0027] 
(a)gfe#J 

[0028] 

i:(D<ikiX\<Dl5m\Zii^xmikititzt-7n>y 

^tz. ^^mntLxit. Tvmn(7'Jiy-^. 
T-^mn. ^uuviiitE*. ^'jyymn. t^k 

[0029] 

i>(D\zmmitixi^i>i^WLm. m^it^^^^ 
m\^&,mt^ztt<x^ho 

m7S\tMtLxt^mti>x&bozit\t^m 
^{zm^ti^x&hoo 



composition which becomes. 

mixing or dispersing it does these component of namely,, 
after that filters with according to need filter and makes ink 
composition, 

[0027] 

(a ) colorant 

Regarding to this invention, colorant is good with whichever 
of dye^ pigment. 

As dye, various dye which such as direct dye^ acidic dye^ 
fooddye^ basic dye ^ reactive dye^ dispersed dye^ vat 
dyCs soluble vat dye ^ reactive disperse dye ^ usually are 
used for inkjet recording can be used. 



[0028] 

As pigment, inorganic pigment^ organic pigment can be 
used. 

As inorganic pigment, carbon black which is produced with 
contact methods fiimace methods thermal method or other 
known method in additionto titanium dioxide and iron oxide, 
can be used. 

In addition, azo pigment (azo lakCs insoluble azo pigments 
condensed azo pigments chelate azo pigment etc is 
included. ), polycyclic pigment (for example phthalocyanine 
pigments perylene pigment ^ perinone pigments 
anthraquinone pigment^ quinacridone pigment^ dioxazine 
pigments thioindigo pigments isoindolinone pigments 
quinophthalone pigment etc), dye chelate (for example basic 
dye type chelates acidic dye type chelate etc), nitro 
pigments nitroso pigments aniline black etccan be used as 
organic pigment. 

[0029] 

According to embodiment where this invention is desirable, 
as for these pigment, dispersing in aqueous medium with 
dispersant, or detergent, it isdesirable to be added to ink as 
pigment dispersion which it acquires. 

As desirable dispersant, dispersants for example polymer 
dispersant which common use is done can be usedin order to 
manufacture pigment dispersion. 

In addition, as dispersant in order to manufacture pigment 
dispersion, also itis possible to utilize polymer fine particle 
which is prepared as descriptionabove. 

Furthermore, dispersant and detergent which are included in 
this pigment dispersion as dispersant and detergent of ink 
composition it probably is clear in the person skilled in the art 
to function. 
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[0030] 

SIC. i3)\.7f.-)\.ms *;U/tx*v;uS. tKP* 

[0031] 



m{zs.mti>zttmmtjim^i^'p^6^<^jii\ 

[0032] 

50"-150nm Vi^WifS. 10 IslT^^-T^M^^i^fJ 
[0033] 

(±. W^lSl^gfW 8-3498 -^i>^lHKCD*;4 



[0030] 

Furthermore according to embodiment where this invention is 
desirable, in surface, utilization of pigment where in 
dispersant none dispersion and/or melting makes possible in 
water by surface treatment which of the carbonyl group, 
carboxyl group, hydroxyl group ^ or sulfone group with 
functional group or its salt of one kind connects little, 
isdesirabie. 

Concretely, molecule which includes functional group or 
functional group due to the vacuum plasma or other physical 
treatment and chemical treatment , graft it does this kind of 
pigment, in the surface of carbon black, it can acquire with . 

Regarding to this invention, functional group which graft is 
done with the single and is good to carbon black particle of 
one with multiple kinds . 

types and its extent of ftmctional group which graft is done 
may bedecided, while considering dispersion stability, color 
concentration, in ink and drying etcwith Inkjet head front 
surface, appropriately. 

[0031] 

Regarding to this invention, "Dispersion and/or melting" with 
it expresses state where pigment in dispersant none to stability 
exists in underwater. 

Distinguishes clearly in difficult, whether substance 
isdissolving, dispersing is case it is not little. 

There being a this invention, existence you call to stability to 
underwater in dispersant none, if i> it is a pigment, state 
dispersion?, whether meltingthat kind of pigment it is a 
useable of regardless. 

Depending, you call pigment which in dispersant none in 
underwater canexist in stability in this specification, 
water-soluble pigment is, but it removesit is not something 
which is meant even to those which have pigment in dispersed 
form. 

[0032] 

According to embodiment where this invention is desirable, 
as pigment dispersion which possesses degree of dispersal 1 0 
or below with average particle diameter 50-- 1 50 nm it is 
desirable to beutilized. 

[0033] 

Regarding to this invention, you obtain above-mentioned 
pigment which isused desirably, with method which is stated 
in for example Japan Unexamined Patent Publication Hei 
8-3498 disclosure itfinishes to obtain . 
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[0034] 

m%tm^L<. cfcy»sL<f± s-s mm%m& 

[0035] 

[0036] 
[0037] 

»j:^otfu>^fU=i-;L/,5J^M 2000 i^T<X)7K 

^>^'xij;^iJh->'U^f«t:^a5fJint-^Zi: 
[0038] 



In addition, also being possible to utilize commercial product 
as theabove-mentioned pigment Orient Chemical Industries 
Ltd. (DB 69-059-7216 ) make you can list micro jet CWI 
asdesirable example. 

[0034] 

As for addition quantity of pigment to ink composition, 2-10 
weight% aredesirable, it is a more preferably weight% 
extent. 

[0035] 

(b ) organic solvent and water 

Regarding to this invention, water is main solvent. 

Water can use deionized water^ ultrafiltered water^ reverse 
osmosis water^ distilled water or other pure water^ or 
ultrapure water. 

In addition, when long term storage it does ink composition, 
is done with ultraviolet light illumination^ or hydrogen 
peroxide addition etc by using water which sterilization, 
becauseoccurrence of mold and bacteria can be prevented, it 
is ideal. 

[0036] 

Regarding to this invention, if organic solvent which is used, 
with waterbeing something which forms main solvent, has 
compatibility of water, theother component in ink 
composition it is something which does not possess 
thedesirable interaction, especially it is not limited. 

[0037] 

In order to hold dov^ drying ink composition in nozzle front 
surface of head for inkjet recording according to embodiment 
where this invention is desirable, as the organic solvent, 
ethyleneglycoU diethylene glycol, triethylene glycol, 
tetraethylene glycol, propylene glycoU dipropylene glycol, 
tripropylene glycol, polyethylene glycoU 1, 3- propylene 
glycoU isopropylene glycol and isobutylene glycol of the 
molecular weight 200 0 or below, 1 and 4 -butanedioU 1, 3- 
butanedioU 1,5-pentanedioK 1,6-hexanedioU glycerine^ 
thiodiglycoU mesoerythritoU pentaerythritol etc are added 
is possible . 



Especially, glycerine^ 1,5-pentanedioU diethylene glycol, or 
thiodiglycoU furthermore mixture of those beable to control 
viscosity of ink composition in proper, clogging of the nozzle 
can be prevented effectively. 

[0038] 
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7-t^>. v7H2T>. h'J7-tr^>s X;U7t-x 
[0039] 



y -r S Ci:)!)<T*#«) i: (7) fi] AM# b*v^ o 
[0040] 

^\z, -^^ijzi-VUx-x^Hi. (v*fciih'J)x 

(v*fciihU)x^u>^^'J=i--'i'^A^>^^L. 
Sfci±^+v;u)x-x;u. :^peu>^^yzi- 
;u(^y*fci±v)x5^b>^/U3"ju^y(3^^ 
^>^;u. •Sfc(t^+v;u)x-^;L/. x^' 



In addition, colorant being pigment , including detergent 
whichpostscript is done, when it is a ink composition which 
becomes, it includes the one kind or more which is chosen at 
least from glycerine^ (mono^ di^ tri^ tetra^ poly ) 
ethyleneglycoU (mono^ dis tris tetra ) propylene glycoU 
(propane^ butane^ pentane^ hexane)dioU thiodiglycol 
as organic solvent it is desirable . 

ink composition where clogging of nozzle is little with these 
additionscan be acquired. 

According to another desirable embodiment of this invention, 
ethanoU methanols butanoU propanoU isopropanol or 
other carbon number 1 to 4 alkyl alcoholss glycol ether and 
the formamide^ acetamide^ dimethyl sulfoxide^ sorbite 
sorbitan^ acetin^ di acetin^ triacetins sulfolane etc are 
listed as water soluble organic solvent which it adds to ink 
composition with the this invention and is possible . 



Because addition of these organic solvent, solubility to ink 
composition of other component in ink composition 
improving, furthermore penetrating for material being 
recorded for example paper improving, furthermore can 
prevent clogging of nozzle effectively,it is desirable. 

[0039] 

addition quantity of these organic solvent may be decided 
appropriately, but accordingto embodiment where this 
invention is desirable, 3 - 20 weight% extent are desirable. 

By fact that addition quantity of organic solvent is in this 
range, clogging of nozzle can be prevented effectively. 

Furthermore, when clogging can be cancelled by fact that the 
fresh ink composition is supplied, benefit is acquired even 
with nozzle which the clogging is done once. 

[0040] 

Addition of glycol ether is desirable according to embodiment 
where the this invention is desirable, as organic solvent. 

penetrating of ink composition to paper or other medium 
being recorded improves with addition of the glycol ether, 
blot can be decreased as result, print quality canimprove. 

Especially, glycol ether is at least one kind which is selected 
from groupwhich consists of (di or tri ) ethyleneglycol mono 
butyl ether^ (mono or di ) propylene glycol mono butyl 
ether, (di or tri ) ethyleneglycol mono (pentyl or hexyl ) 
ether, propylene glycol (mono or di ) ethyleneglycol mono 
(butyU pentyK or hexyl ) ether, ethyleneglycol (mono or 
di ) propylene glycol mono (butyU pentyU or hexyl ) ether, 
it is desirable : 



II 
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[0041] 

ii^^v;u)x— x5^u>^^'j3— ;k^/ 
>5^;Us ■Sfcli^+v;u)x-T^^KDmffi*fcl± 

LA^L^i:A<b. cixb0^/'ja-;ux-x;Hi7K 

}§14^^'J=i— ;ux— x;^(D^^I^M$ii•\^>L"r*- 
u>^fij:3— ;u^y:?^;ux-7';ua)*(JfflA^if 

[0042] 
[00431 

l^taSttSiJirLr. 2,4,7,9--Th^y^JU-5-T^i^ 
>^,7-i/;J— ;U,3,6-v>5^JU-4-;l-^75^>-3,6-V 

-;i.0X5^U>:l-+vKfccfei;/*fcl±:^PtfU 

>:t^v K#iiP». 3,6-vy^;u-4-7h^^ 

>-3,6-v:t— ;KDX^U>;!|-^vKfcc}:0:/*fc 



As for addition quantity of these glycol ether, 5 - 20 weight% 
extent are desirable. 

[0041] 

Furthermore utilization according to embodiment where this 
invention isdesirable, as glycol ether, combining alone or two 
or more of (mono or di ) propylene glycol mono butyl ether^ 
(di or tri ) ethyleneglycol mono (pentyl or hexyl ) ether ^ 
propylene glycol (mono or di ) ethyleneglycol mono (butyU 
pentyU or hexyl ) ether ^ ethyleneglycol (mono or di ) 
propylene glycol mono (butyU pentyU or hexyl ) ether 
isdesirable. 



With these utilization, penetrating to regenerated paper or 
other paper improving, it candecrease from blot. 

But, as for these glycol ether because water solubility is low, 
when addition quantity ismany, there is a possibility phase 
separation of doing with ambient temperature. 

In this kind of case, by fact that high water soluble glycol 
ether or organic solvent isadded, addition quantity of low 
water-soluble glycol ether is increased is possible . 

Utilization of (di v tri ) ethyleneglycol mono butyl ether is 
desirable according to embodiment where this invention is 
desirable, as this kind of high water-soluble glycol ether. 

[0042] 

(c ) other component 

Regarding to this invention, ink composition includes other 
component in additionto colorants polymer fine particle v 
organic solvents and water, it is possible , 

[0043] 

for example ink composition includes detergent, it is 
possible . 

2, 4, 7 and 9 -tetramethyl-5-decyne-4,7-dioU 3,6-dimethyl-4- 
octyne-3,6-dioU 2,4,7,9-tetramethyl-5-decyne-4,7-diol 
ethylene oxide and/or propylene oxide addition products or 3 
and 6 -dimethyl-4- octyne-3,6-diol alone of the ethylene oxide 
and/or propylene oxide addition product or combining 
according to embodiment where this invention isdesirable, 
especially as desirable detergent, utilization isdesirable. 
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[0044] 

yT;u-5-7^v>-4,7-v;i-— /u. 3,6-i;pt^;u-4- 

xi/>-4,7-i;;j— ;KZ)x^U>;j-rti/KfcJ;i;/ 
*fctt3^PtfU>;<-:tvK#iinit«3.*fctt 3,6-v 

muti>m^. * bic HLB A< 8 &.±<D. 
[0045] 

^lttl^®SttS^JCD^^f*Ll^©Ji:LT^i. ^'t?'; 

bttSo 

X5^U>^/'J3— ^U;!|-^?^JU3?xx;ux— x^UCO 
V. *fcl*h'j)xxx;u^. 7KUX5^ 
u>^'J=i— ;uy-;u:?xx;ux— x^ucDfil^ 
(^/. V. "^fc(±hU)xx^;ixJfi. tKUx^UV 
//ija-;u;j-^7^jux"7^;KD!ljlK(^y. v. * 
fc(±h'J)x7.x;u^. 7K'jx5^u>^/U=i-vuy 

;ux-x;ua)«K(^y. v. $fcith'j)x7.x 
7K'jx^u>yjzi-"yu^'i'U;ux-x;u 
V. tfci±h'J)x7.-T;u^. Ttf'jx 

mmi=E/. V. *fc(±hu)xxx;u^. tK'jx^^ 

V. *fcl±h'j)X7.xVUffi. *blc±iH«^^S 

l^i5JSttSiJlc*ti£-r^)illKS. Sil?Stj:<t-(7) 
te(^*«i^?F.I?.S?5ttS'j3b<^lfbtii)c 

[0046] 



These detergent are added with , penetrating to paper or other 
recording medium of the ink improves , blot can be decreased 
in same way ascase of glycol ether with that. 

[0044] 

According to embodiment where this invention is desirable, 
when 2, 4, 7 and9 -tetramethyl-5-decyne-4,7-dioU 
3,6-dimethyM- octyne-3,6-dioU 

2,4,7,9-tetramethyl-5-decyne-4,7-diol ethylene oxide and/or 
propylene oxide addition products or 3 and 6 -dimethyl-4- 
octyne-3,6-diol add ethylene oxide and/or propylene oxide 
addition product, fUrthermoreincluding detergent where HLB 
is selected, from anionic surfactant^ nonionic surfactant^ of 
8 or more and group which consists of amphoteric surfactant, 
it becomes, it isdesirable . 

solubility to ink composition of above-mentioned detergent 
can be improvedwith addition of these further detergent, 

[0045] 

You can list lauryl dimethylamino betaine acetate^ 2- alkyl 
— N- carboxymethyl-N- hydroxy ethyl ^'Z^^J^)—^L, 
betaine V palmitic acid amide propyl dimethylamino betaine 
acetate^ poly octyl poly aminoethyl glycine^ imidazoline 
derivative etc as example where amphoteric surfactant is 
desirable. 

phosphoric acid (mono^ di^ or tri ) ester salt^ of 
phosphoric acid (mono^ di> or tri ) ester salt* polyethylene 
glycol alkyl ether of phosphoric acid (mono* di* or tri ) 
ester salt* polyethylene glycol alkyl phenyl ether of the 
phosphoric acid (mono* di* or tri ) ester salt* polyethylene 
glycol lauryl ether of phosphoric acid (mono* di* or tri ) 
ester salt* polyethylene glycol lauryl phenyl ether of 
phosphoric acid (mono* di* or tri ) ester salt* polyethylene 
glycol nonyl ether of the phosphoric acid (mono* di* or tri ) 
ester salt* polyethylene glycol octyl ether of phosphoric acid 
(mono* di* or tri ) ester salt* polyethylene glycol nonyl 
phenyl ether of polyethylene glycol octyl phenyl ether 
furthermore the boric acid system which corresponds to 
above-mentioned phosphate detergent, youcan list silicic acid 
or other other inorganic salt detergent as example where the 
anionic surfactant is desirable. 



[0046] 

You can list polyoxyethylene nonyl phenyl ether* 
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^+vx5^U>K7^v;u:7xx;ux— tK'J 

;j-+vx^u>7;u:^r;u7U;ux— tK'J^ 

X-xVU/jrifOX-T^^U^. ;Krj;j-:^rvX^U> 
^U^>K. 7KU:r^vx5^U>:tU^>Kx7. 
x;Us 7K'J7|-+vX^U>vX^7'J>^x7.x 

u-h. v;ut*^>^/;j-ux— v;nf^>-iz 
x^7l-u-h. /K'J^f ^vx^u>^y^i>x- 

7H'j5j-+vX5^U>XxTU— h^filrOXXx 

juiSs *(7)<ft^^v*7;u+juxx^;u. z^-:? 

[0047] 



[0048] 

7^^*'Jffll=:fe^-i:7^)<^tf*Ll^Ci:A<&So 

if *L<(± pH l± 5^5 deg C 7.5-11 CDffiHA^ 
Z(Dcfc9^i:7;U:^'Jfli)CD pH It. *^7S>JBcfc 

/^y->iu75>. (^y*fci±v)-?f^;ux^/->L. 

7S>s 7>^x7. xhv-»^T;L^7>^X'^AA< 
*fc.»fiS7;U*UCDM(*^Ji:LT(±.:*K^k'J 



poly oxy ethylene octyl phenyl ertier^ poly oxy ethylene 
dodecyl phenyl ether ^ polyoxy ethylene alkyl allyl ether ^ 
polyoxyethylene oleyl ether^ polyoxyethylene lauryl ether^ 
polyoxyethylene alkyl ether, polyoxyalkylene alkyl ether or 
other ether, polyoxyethylene oleic acid, polyoxyethylene 
oleic acid ester, polyoxyethylene G stearic acid ester and 
sorbitan laurate. sorbitan mono stearate. sorbitan mono 
oleate. sorbitan sesqui oleate. poly oxy e±ylene mono 
oleate. polyoxyethylene stearate or other ester type, in 
addition the fluorine alkyl ester, perfluoroalkyl carbonate or 
other fluorine-containing surfactant etc as example where 
nonionic surfactant is desirable. 



[0047] 

addition quantity of these water-soluble surfactant with total 
weight is 3 wt% or less, it isdesirable . 

And ink composition where satisfactory image quality is 
acquired is acquiredwith characteristic where by fact that 
detergent is a range of this addition quantity, bubbling is little, 
stabilizes. 

[0048] 

Furthermore, regarding to this invention, ink composition pH 
is a alkaline side,it is desirable , is. 

Because especially, surface treatment pigment is used when 
and, when direct dye or acidic dye is used, with acid side 
colorant to happen cohesion and disassembly,there is a 
possibility which finishes. 

preferably pH range of 7.5 - 1 1 is desirable with 5-45 deg C. 

It is a simultaneous addition of organic amine and inorganic 
alkali where as for pH oflhis kind of alkaline side, is 
actualized with addition of organic amine and/or inorganic 
alkali to bedesirable, can expect buffering action of more 
preferably . 

As embodiment of organic amine, you can list (mono. di. 
or tri ) ethanolamine. (mono. di. or tri ) propanol amine, 
(mono or di ) methyl ethanolamine. ammonia, tetramethyl 
ammonium. 

In addition, you can list lithium hydroxide, sodium 
hydroxide^ potassium hydroxide as embodiment of 
inorganic alkali. 



UtSs SSit&3ll|il^^$tzl±iS5J^-^S^T-^^S Furthennore, when carboxyl group exists in surface treatment 
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[0049] 

X. ^rvD-X. T^tV-X. ^^7h-X. 

7;uK>^. ^^;uvh-A. -7;uh-x. 

i:y:b(+. y^ua-x. 7;u^7h- 

-X. *'^^7h-x. 7;uK>^v ^^;uvh-x. 
•7;uh^x. -trPt*:t— X. xi7P— X. KU/np 

-X. v;uhh'j7t--xi?cDcfcysf*Li^asipa 

I±5~ioa4%'efe^>o . 

Si. -tr;up-xi®0^liniCcJ:oT:-r>^7jajsi^ 

CD *i jS IS < S M fpl fc i> C <t b . <^ ^ 
[0050] 

SPSS"]. aa?i:tiissffl. 



te^g^J•Ii&?b^I;j^lJa)«<!:LTl^. 

^^7^. ^>^^7PP7xy-ju:J-h'J'5A. 2-tf 'J 

>vV^7y'J>-3-:l->(ICI a0:^p^-tz;u 
CRL.:^p+-fe;u BDNs ::^p^-tr;u gxl.:^p 
+'i2;L/ XL-2. :^p+-fe;u TN)&<i:;Ei<*ifb*i 

[0051] 

*IIBB(7)S"JOg|fillCcktilS. ±IB(D>f>^7^a^ 

^l;^a(cffll^b^^^^>^^a/?E%?tl<^iet$4^ 



1999-9-21 

pigment or surface of polymer fme particle, inorganic alkali is 
metal of monovalent, , be able toprevent cohesion of pigment 
or polymer fine particle it is desirable. 

[0049] 

Furthermore, there being a this invention, it can add 
saccharides in order toprevent drying ink with nozzle. 

You can list monosaccharides and polysaccharide as example 
where saccharides isdesirable, glucose^ mannose^ 
fructoses ribose. xylose, arabinose. lactose, 
galactose, aldonic acid, glucitose. maltose, cellobiose. 
sucrose, trehalose, maltotriose. alginic acid and its salt, 
cyclodextrin and cellulose are listedfurthermore as those 
embodiment. 

addition quantity of saccharides 3 wt%'-20 weight% extent is 
desirable. 

addition quantity which especially, is more desirable than 
glucose, mannose. fructose, ribose. xylose, 
arabinose. lactose, galactose, aldonic acid, glucitose. 
maltose, cellobiose. sucrose, trehalose, maltotriose or 
other is 5 - 10 weight%. 

From fact that it is tendency where viscosity of ink 
composition becomes high with addition of alginic acid and 
its salt, cyclodextrin and cellulose,addition quantity is made 
small, it is desirable . 

[0050] 

In addition, regarding to this invention, ink composition 
becomes, antiseptic, antioxidant, electrical conductivity 
regulator. pH adjustment medicine and viscosity adjusting 
medicine, including plugging prevention medicine or other 
additive of surface tension regulator, oxygen scavenger . 
nozzle, it is possible . 

As example of antiseptic * fungicide, you can list sodium 
benzoate. penta chlorophenol sodium. 2- pyridine thiol -1- 
oxide sodium, sodium sorbate. sodium dehydroacetate. 1, 
2- di benziso thiazoline-3- on (Proxel CRL. Proxel BDN. 
Proxel GXL. Proxel XL-2. Proxel TN of ICl corporation) 
■ etc. 

[0051] 

(3) ink composition 

According to another embodiment of this invention, ink 
composition which it acquiredwith production method of 
above-mentioned ink composition, is used for Inkjet recording 
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<Z) S ffi ii * f± . 5^5 deg C IZ l^ T 
20-40mN/m ajeT'fcSCtA^tf ^ Ll^c 

-f >^fflfiEtlC/)*fig(*. 5^5 deg C IZiS 
l^T 2-10mPa;s 'T?feS::i:A<»*Ll^o 

[0052] 
[0053] 

fc^:^^7vx^>hiBgt:&aic»SL<ffli^btii)o 

#»^A<±i:Tt. =fASfcli:7x;uh^ 

:$^%BMmj^Limmiz^h{ts mymm^ 

I*. 5 deg C ;b^b 45 deg C Clfel^T 50" )il±T* 
[0054] 

\zmm^iti>zt\z^^x. ^:y<7tmn^*ix 



method isoffered. 

According to embodiment where this invention is desirable, 
surface tension of the ink composition is 20 - 40 mN/m extent 
in 5 - 45 deg C, it is desirable . 

In addition, viscosity of ink composition is 2 - 10 mPa*s in 5 - 
45 deg C,it is desirable . 

[0052] 

ink composition it is used desirably, in inkjet recording 
method if, but according to the embodiment where this 
invention is desirable, is desirably used for inkjet recording 
method which uses inkjet head of mechanism with response 
of electrostrictive element with the this invention . 

Utilization to inkjet recording method where polymer fme 
particle from fact that it is apossibility of causing chemical 
conversion at heat, does not depend on the heating means, 
uses electrostrictive element is desirable, 

[0053] 

In addition, according to embodiment where this invention is 
desirable, with this invention as for ink composition, nozzle 
opening front surface tetrafluoroethylene and metal (nickeK 
chromium^ titanium^ gold> platinum^ silver ^ iridium 
etc) withit is desirably used for inkjet recording method which 
uses recording head which can do water-repellent treatment 
like eutectoid plating. 

With thing, it decreases occurrence of deposit to nozzle 
surface with recording head and this invention which possess 
this kind of nozzle surface combining the ink composition it 
becomes possible. 

In addition, deposit occurring, rubber or felt you excludethese 
deposit easily with cleaning operation which contacts, it is 
possible. 

According to embodiment where this invention is desirable, 
contact angle of the nozzle surface and ink composition where 
water-repellent treatment was done is 50 deg or greater from 5 
deg C in 45 deg C, it is desirable . 

By fact that contact angle is in this range, it prints 
satisfactorily ,it is possible . 

[0054] 

With ink where quantity of solid which uses pigment as 
colorant is many relatively, lengthy as for nozzle which 
doesnot discharge ink drying with nozzle front surface, 
increased viscosity to do being phenomena where printing is 
disordered easily, it is easy. 

Then, ink fme motion is done in extent which does 
notdischarge with front surface of nozzle, ink being agitated 
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-<>^*^P±fflL^i:l^SJe(c^)^E^^J«■rSC<!:(:: 

[0055] 

*fc. -(><?iy:Lybmm^w.\ztsi^xyX)\.m 
3%'-\5 mM%mi§.o^><pmi&'^\z>ii\^x 

[0056] 

mtm'i^t^Mz^>'p9><p\z%m:t^hxm 

^*ifiE-rVvT^^-hi:¥i$)5i^^M 300 
3000 ifiJt(7)7t^'j:^Peu>^f'J=i-;U.7K'JX9^ 

;u. K 3-7fif>v:i— K4-:^^^>v:<— 
K 5-^>^>v:f-;u^i:i:^tlS<^tKP4v* 

[0057] 



by, it discharges ink in stable, it is possible . 

As fine motion method it can form ink pressurizing means 
which discharges bypressurizing controls in extent where ink 
does not discharge. 

When this kind of control is done, ease reason of that control 
it isdesirable to use electrostrictive element, as pressurizing 
means. 

In addition, because by fact that this mechanism is used, 
pigment concentration in ink can be made many, color 
concentration to be high with pigment ink,furthermore in 
stable ink it discharges it becomespossible. 

[0055] 

In addition, in inkjet recording device when above-mentioned 
fine motion isdone in nozzle surface, content of pigment with 
effective , it is a ink composition of more preferably 5%~10 
weight% extent vis-a-vis ink composition of 3% - 15 weight% 
extent. 

[0056] 

In addition, with this invention ink composition is filled, to be 
done to alsoutilization, polyurethane foam being filled in ink 
tank which makes structure where ink and urethane foam 
touch is possible. 

In this case, detergent of glycol ether and acetylene glycol 
type which we assumethat it should have used for urethane 
foam with this invention, is adsorbed. 

Therefore, that considering quantity which is adsorbed adding 
to excess, < it is good . 

In addition, urethane foam uses ink composition with this 
invention , beingdisassembled with each component of ink 
which guarantees suction by it to be possible, furthermore, it 
uses with the this invention generating foreign matter it 
becomes factor of clogging, it issmall . 

You do not use any which include metal salt and cationic type 
to curing catalyst of this urethane foam, you use hydroxyl 
group of plural urethane foam which such as toluene 
diisbcyanate^ metaxylylene v^V shear ^-^ — h or other 
polyfunctional isocyanate consists of substance which and 
polypropylene glycoU polyethylene glycol or other glycols^ 
glycerine^ pentaerythritoU dipentaerythritoU neopentyl 
glycoK propylene glycols 1, 3-butanedioK K 4- 
butanedioU 1 ^ 5-pentanediol of average molecular weight 30 
0 to 3 000 extent possesses, with stability of foam shape it 
isdesirable from viewpoint of suction guaranty, and chemical 
stability. 



[0057] 
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mmn 

tK 200g Atl. ai*L<i:A<bS^#Ha 70 deg 

K>i;;uj>«^^7ULx-h lOOg. Kxv;L/7^"JI^- 
2g.fc<fci;pt^^7U;uK 5g ^JlP^. ^blC-f 7h> 

^ 2oog ^mxtzmiitLtzo 

[0058] 

J:J^)\,JL—^}\y 65g ^ ^JPL. 70 deg C T* 5 
^ (D^^SI^ML. 7>^-7T* pH8~8.5 i:L 

[0059] 
[0060] 

10~300nm ^ ^Ls »ifeJt 10 l^TCD*— ^t^^:^ 
[0061] 



[0062] 



[Working Example(s)] 

Manufacturing polymer fine particle 

While deionized water 200g inserting in reactor which has 
dropping apparatus ^ thermometer^ water cooled reflux 
condenser^ and the stirrer, agitating temperature rise it did to 
nitrogen atmosphere 70 deg C. 

sodium alkylnaphthalene sulfonate Ig was added to reactor as 
emulsifier, potassium persulfate was addedfurthermore as 
polymerization initiator. 

Including benzyl methacrylate lOOg. dodecyl acrylate 
lOOg. 1,6-hexanediol dimethacrylate 2g. and methacrylic 
acid 5g, furthermore after adding deionized water 200g,it 
emulsified. 

Dripping this emulsion to reactor gradually, it reacted. 
[0058] 

After reaction termination, it added diethylene glycol mono 
butyl ether 65 g to reaction mixture, 5 hours left with 70 deg 
C. 

After that you reset to room temperature, made pH 8^-8.5 with 
ammonia. 

After that filtering reaction mixture with filter, it acquired 
dispersion of polymer fine particle. 

[0059] 

Manufacturing ink composition 

Working Example 1-8 and Comparative Example 1^-3 of 
composition which is shown below weremanufactured. 

[0060] 

Furthermore, water-soluble pigment 1--4, it possesses particle 
diameter 10-300 nm at below, dispersing doing surface of 
carbon black of degree of dispersal 1 0 or below, with 
oxidation or the . grafting , it means pigment where terminal 
introduces carbonyl groups carboxyl group ^ hydroxyl 
groups sulfone group or other group. 

average particle diameter (nm ) was as shown in parenthesis 
Uchinaka. 

[0061] 

In addition, in order as for polymer fine particle to 
manufacture according tomanufacturing above-mentioned 
polymer fine particle, to possess average diameter inside 
parenthesis filtering with filter, it is something which it 
acquires. 

[0062] 
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[0063] 

TDD:2,4,7,9-xh^^^^L/-5-xi^>-4,7-v:i-— ;U 

DOD:3,6-v>t5";U-4-:t'>^> 3,6-v^— ;U 
TDDE10:2,4,7,9-xh^>^VU-5-f^V>-4,7-v:i- 

KlO^JU) 

TDDE6P2:2,4,7,9-^K^y^;i/-5-7^V>-4,7-v 

:;J— ;K7)x^U>:i-^vKi::^PfcfU>^^vK 

cD#AD%i(x^u>?f-+vK5^;u. :^ntf uvTh 
:^vK2^;u) 

TDDP2:2,4,7,9- x h ^7 > ^ ^ U -5- v > -4,7- ^ 
:l-^vK 2 

DODE10:3,6-v^5^;U-4-^^'T> 3,6-v:t-;U 
(Dx^b>^+vK#*PJ^(x^^>:t+vK 10 

TDDE6P2:3,6-v^^;U.4-:l-i^^> 3,6-v^— ;U 

%i{x5^U>7h+vK 5 ^;u.^aeu>7f-+vK 
2 ^;u) 

TDDP2:3,6-i/->t^VU-4-7|-^^> 3,6-v:r-;UCO 

2^;u) 

[0064] 

mT(DI^SSft»] A^F (±;:ft$-Si*f *c 
#aattS«) A:7K'JxTU>^Ua-;ix^yT;u 

8^30 ^m-^^) 

J^ffiSttSil B:7K'Jx^b>^/'J=i-;u=Ey;j-^9^ 

I^BSttSi) C:7K'jx^u>y'jp-;uyx;u:7x 
:7x— ;ux— 



In addition, water soluble dye 1 is C.I. direct black 154. at 
below. 

In addition, water soluble dye 2 is C.I. direct yellow 132. 



[0063] 

In addition, code below was used concerning detergent. 

TDD:2,4,7,9-tetramethyl-5-decyne-4,7-diol 
DOD:3,6-dimethyl-4- octyne 3,6-diol 
ethylene oxide adduct of TDD 

E10:2,4,7,9-tetramethyl-5-decyne-4,7-diol (ethylene oxide 10 
mole ) 

ethylene oxide of TDD 

E6P2:2,4,7,9-tetramethyl-5-decyne-4,7-diol and adduct of 
propylene oxide (ethylene oxide 5 mole^ propylene oxide 2 
mole ) 

adduct of propylene oxide of TDD 

P2:2,4,7,9-tetramethyl-5-decyne-4,7-diol (propylene oxide 2 
mole ) 

ethylene oxide adduct of DODE10:3,6-dimethyl-4- octyne 
3,6-diol (ethylene oxide 10 mole ) 



ethylene oxide of TDD E6P2:3,6-dimethyl-4- octyne 3,6-diol 
and adduct of propylene oxide (ethylene oxide 5 mole^ 
propylene oxide 2 mole ) 

adduct of propylene oxide of TDD P2:3,6-dimethyM- octyne 
3,6-diol (propylene oxide 2 mole ) 

[0064] 

In addition, detergent A-F below means next. 

phosphate of detergent A: polyethylene glycol monoalkyl 
ether (As for alkyl group blend of carbon number 8-30 ) 

One phosphate of detergent B: polyethylene glycol mono 
octyl ether and blend of 2 phosphate 

Two phosphate of detergent C: polyethylene glycol nonyl 
phenyl ether 

Two borate of detergent D: polyethylene glycol nonyl phenyl 
ether 

detergent E: polyethylene glycol octyl phenyl ether 
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[0065] 
X— x^U 

DEGmHE:vX^^>^'JZl-;U^y^^V>IUX 
TEGmPeE:h'jX^U>^/U=l-;U^>'^>^^l' 

X— 

TEGmHE:h'JXf^U>^f'jZI-;L.^y^^v;UX 
PGEGmBE::^neu:/^f'j=3-;UX^U>^fU=l 

— ;u^y:^5";ux— 

PGDEGmBE:^Ptf U>^'J=l— ;UvX^U>^f 
PGEGmPeE::^PtfU>^'j3— ;UX^U>>f'J 
PGDEGmPeE::/PeU>^'Jzi— JUvX9^U> 
PGEGmHE::^Pt"U>^/'J=l— ;UX5'b>^f'Ja 

— ;i/^y^^v;ux— 

PGDEGmHE:::^PeU>^7*'J=l-;UvX^U>^ 
EGPGmBE: X^U>^f'J=l-;U^PtfLx>^f'J=] 

— vu^/zf^'vux— 

EGDPGmBEiX^^UV^iJzi— ;Uv:^Ptf 
EGPGmPeE: X ^ U > ' j 3 — J U 3^ P fcf U > ' J 

u— ^i/^/^v^yux— 

EGDPGmPeE: X ^ U > ' J □ — ; U V P tf U > 

^'jzi--;u^y^>^;ux— T^ju 

EGPGmHE:X5^ly>^fUa-;U:^PeU>^'J=l 

— ;u^y^^v;ux— irvu 

EGDPGmHE:X^U></^U:3— ;Uv:^PfcfU>^ 

'jii--;u^y^+v;ux— xvu 



detergent F: polyethylene glycol nonyl phenyl ether 
[0065] 

In addition, organic solvent being attached, it used code 
below. 

PGmBE: propylene glycol mono butyl ether DPGmBE: 
dipropylene glycol mono butyl ether 

DEG mHE: diethylene glycol mono hexyl ether 

TEG mPeE: triethylene glycol mono pentyl ether 

TEG mHE: triethylene glycol mono hexyl ether 

PGEG mBE: propylene glycol ethyleneglycol mono butyl 
ether 

PGD EGmBE: propylene glycol diethylene glycol mono butyl 
ether 

PGEG mPeE: propylene glycol ethyleneglycol mono pentyl 
ether 

PGD EGmPeE: propylene glycol diethylene glycol mono 
pentyl ether 

PGEG mHE: propylene glycol ethyleneglycol mono hexyl 
ether 

PGD EGmHE: propylene glycol diethylene glycol mono 
hexyl ether 

EG PGmBE: ethyleneglycol propylene glycol mono butyl 
ether 

EG DPGmBE: ethyleneglycol dipropylene glycol mono butyl 
ether 

EG PGmPeE: ethyleneglycol propylene glycol mono pentyl 
ether 

EG DPGmPeE: ethyleneglycol dipropylene glycol mono 
pentyl ether 

EG PGmHE: ethyleneglycol propylene glycol mono hexyl 
ether 

EG DPGmHE: ethyleneglycol dipropylene glycol mono hexyl 
ether 



DEGmBE:vX^U>^f 'JP— ^U^/^'^^^l^X— DEG mBE: diethylene glycol mono butyl ether 



TEGmBE:h'Jx^U>^/'JP— -/L/^^'^^^^l'X— TEG mBE: triethylene glycol mono butyl ether 



Page 27 Paterra Instant MT Machine Translation 



JP1999256087A 



1999-9-21 



[0066] 



XL-2(-tz^^*tt. Mm)i: 0.1 t^i 1 

teih(7)fcA^>7h'J7l/—^t^$ 0.001 A^bO.05 

0.01-0.3 s*%^iinLfco 

[0067] 



DEG mM E: diethylene glycol mono methylether 



[0066] 

In addition, in water of remaining amount antiseptic Proxel 
XL-2 (Zeneca corporation, England) from 0.1 withcontact 
with ink of metal portion of V weight% v head material 
because of the corrosion prevention in order benzotriazole to 
exclude adverse effect with precipitation of metal salt in 0.001 
to 0.05 weight%s ink, ethylenediamine tetraacetic acid 
(EDTA ) was added 0.01 - 0.3 wt%. 

[0067] 











Working Example 1 


addition quantity 


7KJ§14iffi**1(105) 


5. oaM% 


water-soluble pigment 1 (105) 


5.0weight% 


PGmBE 






1 . OfiM% 


PGmBE 


1.0weight% 


PGEGmBE 






3. oaM% 


PG EG mBE 


3.0weight% 


DEGmHE 






3. 0M% 


DEG mHE 


3.0weight% 


DEGmBE 






8. 0M% 


DEG mBE 


8.0 weight% 


TDD 






1 . 0M% 


TDD 


1.0weight% 










detergent A 


1 .0 weight% 






0. 0M% 


polymer fine particle (50) 


0.0 weight% 
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8. OSS% 


glycerine 






8.0 weight% 




3. ofia% 


1 and 5 -pentane di o 


3.0weight% 




0. 8S*% 


triethanolamine 


0.8weight% 








0. iaa% 


potassium hydroxide 






0.1 weight% 








mm 


deionized water 






remaining amount 



[0068] 

mmmi 

ymmm 2(85) 4.5 1 
DPGmBE 2.0 tm% 
PGEGmHE 1.0 MmVo 
EGPGmBE 1.0 M% 



% 



[0068] 

Working Example 2 

water-soluble pigment 2 (85) 4.5 weight% 
DPGmBE 2.0 weight% 
PGEG mHE 1 .0 weight% 
EG PGmBE 1.0 weight% 



TEGmBE 










7. OSi% 


TEG mBE 


7.0weight% 


TDD 










0. 5£m% 


TDD 


0.5 weight% 


DOD 










0. 5M*% 


DOD, 


0.5 weight% 












1. 2fi4% 


detergent B 


1 .2 wt% 






3. oa*% 


polymer fine particle (80) 


3.0weight% 
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5. oa4% 


dipropylene glycol 


5.0 weight% 












3. 5S4% 


reduced starch sugar 










3.5 weight% 




0. 9a*% 


monoethanolamine 


0.9 weight% 










0. 


lithium hydroxide 








0.1 weight% 












mm 


deionized water 










remaining amount 



[0069] [0069] 







Working Example 3 


7Ki§tt«JfE43(90) 




5. 5M% 

» 


water-soluble pigment 3 (90) 


5.5 weight% 


EGDPGmHE 




1 . Ofifi% 


EGDPGmHE 


1.0 weight% 


PGDEGmPeE 




1. 0M% 


PGD EGmPeE 


1.0 weight% 


TEGmBE 




8. OSm% 


TEG mBE 


8.0 weight% 


DOD 






DOD 


2.0 weight% 






i.oa4% 
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detergent C 




1.0 weight% 




4. oaa% 


polymer fine particle (150) 


4.0 weight% 




7. oag% 


diethylene glycol 


7.0 weight% 






3. 5M% 


thiodiglycol 


3.5 weight% 


TJL/^l — ;U 




2. 0M% 


maltitol 

- 


2.0 weight% 




5. OMg% 


1 and 6 -hexane di o 


5.0 weight% 






0. 2M% 


diethanolamine 


0,2 wt% 




0. 4Mm% 


triethanolamine 


0.4 wt% 






0. 1S2% 


potassium hydroxide 


0,1 weight% 






mm 


deionized water 


remaining amount 


[0070] [0070] 






Working Example 4 


7K?§ttffim(80) 






water-soluble pigment 4 (80) 


5.0 weight% 


EGPGmHE 




2. 0M% 
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EG PGmHE 






2.0 weight% 


TEGmHE 
* 






4. Ofifi% 


TEGmHE 






4.0 weight% 


DEGmBE 






8. 0M% 


DEG mBE 






8.0 weight% 


TDDE10 






1 . OSM% 


TDD ElO 






LO weight% 








1 . oaM% 


detergent C 






1.0 weight% 


^fflSttS«JE 






1 . Ofii% 


detergent E 






1.0weight% 






5. OfiM% 


polymer fine particle (10) 




5.0weight% 








3. OMm% 


ethyleneglycol 






3.0 weight% 




3. 0M% 


triethylene glycol 


3.0 weight% 




2. oag% 


1 and 5 -pentane di o 


2.0 weight% 








6. 2M% 


glycerine 






6.2 wt%. 








0. m% 


sodium benzoate 






0.1 weight% 




0. 3M% 
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tri propanol amine 


0-3 wt% 




0. 


di propanol amine 


O..Lweight% 








0. 1M% 


sodium hydroxide 






0.1 weight% 










deionized water 






remaining amount 



[0071] 



,[0071] 







Working Example 5 


7KJ§tti|iP4l(105) 


3. oaM% 


water-soluble pigment 1 (105) 


3.0 weight% 






.1.0M% 


water soluble dye 1 


1.0 weight% 


EGDPGmPeE 




2. OMS% 


EG DPGmPeE 


2.0 weight% 


EGPGmPeE 




1 . 0S*% 


EG PGmPeE 


1.0 weight% 


EGDPGmBE 




2. 0M% 


EG DPGmBE 


2.0 weight% 



DEGmBE 



DEG mBE 



0. OfiS% 



0.0 weight% 



DODE10 



DODEIO 



0, 5MS% 



0.5 weight% 
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0. 5aM% 


detergent B 


0.5 weight% 








0. 5SM% 


detergent F 


0.5 weight% 




3. 0M% 


polymer fine particle (90) 


3.0 weight% 


PEG400 






4. Ofia% 


PEG 400 


4.0 weight% 




6. 0M% 


propylene glycol 


6.0 weight% 




0. 9M% 


monopropanol 


0.9 weight% 




mono methyl ethanolamine 0.1 weight% 


T>=E-T 






0. 3M% 


ammonia 


0.3 wt% 








0. 


potassium hydroxide 


0.1 weight% 








mm 


deionized water 


remaining amount 



[0072] 



[0072] 







Working Example 6 


7k?§14II»2(85) 




4. OMft% 
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water-soluble pigment .2 (85) 




4.0 weight% 












water soluble dye 2 


1.0weight% 


TEGmPeE 








2. 0M% 


TEG mPeE 


2.0 weight% 


PGEGmPeE 








2. 5SM% 


PG EG mPeE 


2.5 weight% 


EGDPGmPE 




- 




1 . 5M% 


EG DPGmPE 


1.5 weight% 


TEGmBE 








6. om*% 


TEGmBE 


6.0 weight% 


DEGmBE 








4. oSs:% 


DEG mBE 


4.0 weight% 


TDDE6P2 








0. 8Sm% 


TDD E6P2 


0.8 weight% 


|?.®S1tSijA 








0. 8sa% 


detergent A 


0.8 weight% 










0. 5fig% 


detergent F 


0.5 weight% 




3. OfiM% 


polymer fine particle (110) 


3.0weight% 












propanediol 


5.0 weight% 




3. Ofia% 
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propylene glycol 


3.0 weight% 










2. Ofi*% 


thiodiglycol 








2.0 weight% 




5. 0M% 


1 and 5 -pentane di o 


5.0 weight% 




0. 5a4% 


dimethyl ethanolamine 


0,5 weight% 










0. 1M% 


sodium hydroxide 








0,1 weight% 










0. 


rubidium hydroxide 








0.1 weight% 










mm 


deionized water 








remaining amount 



[0073] 

Working Example 7 

water-soluble pigment 3 (90) 5.0 weight% 

PGD EGmBE 2.0 weight% 

PGD EGmHE 3.0 weight% 

DEG mBE 8.0 weight% 

TDD P2 0.5 weight% 

DOD 0.5 weight% 

detergent A 0.7 weight% 

detergent F 0. 3 wt% 

polymer fine particle (40) 5,0 weight% 

1 and 4 -butanediol 5.0 weight% 

tetra propylene glycol 3.0 weight% 

tetraethylene glycol 2.5 weight% 

trimethylolpropane 5.0 weight% 

dimethyl ethanolamine 1 .0 weight% 



[0073] 

7\(.m^m^ 3(90) 5.0 mm% 

PGDEGmBE 2.0 Mm.% 
PGDEGmHE 3,0 K§% 
DEGmBE 8.0 S.m% 
TDDP2 0.5 
DOD 0.5 MM.% 

^fflStt^jAo.7 mm.% 
;g»^«sis^(40) 5.0 mM% 

i,4.:f$>i/;i-— ;u 5.0 MM% 

xh^x^uv^f'Jn— ;u 2.5 a*% 
h'jp^Tn— ;u:^P/^> 5.0 S*% 
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T^h^^J-Ji^Tly^—^jU 0.5fiM% tetramethyl ammonium 0.5 weight% 

7KiSib"i"h'J'!7A 0.1 W.S% sodium hydroxide O.l weight% 

7K^^b't*>'t7A 0.1 aM% cesium hydroxide 0.1 weight% 





0. 5Ma% 


triethanol 


0.5 weight% 


-f 






mm 


I 


on exchanged water 


remaining amount 



[0074] [0074] 





■ 


Working Example 8 


7K?§ttffl3f44(80) 


5. 5MM% 


water-soluble pigment 4 (80) 


5.5 weight% 


PGDEGmBE 


6. OMM% 


PGD EGmBE 


6.0 weight% 




9 OMm% 


DEG mBE 


9.0 weight% 


TDDE6P2 


0. 6fifi% 


TDD E6P2 


0.6 wt% 


TDDP2 


0. 4MS% 


TDD P2 


0.4 wt% 




0. 5MM% 


detergent D 


0.5 weight% 




0. 3ag% 


detergent E 


0.3 wt% 




0. 3fia% 
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detergent F 


0.3 wt% 




7. OBft% 


polymer fine particle (75) 


7,0 weight% 




5. oSm% 


glycerine 


5.0 weight% 




5. 0S*% 


diethylene glycol 


5.0 weight% 




5. osa% 


tripropylene ^ jp9 3 


5.0 weight% 




0. 9S*% 


triethanolamine 


0.9 weight% 




0. 1M% 


potassium hydroxide 


0.1 weight% 






deionized water 


remaining amount 



[0075] [0075] 

islTC7)JtK^l'Cffll^fcSliP4 5-7 1*. pigment 5-7 which is used with Comparative Example below 



S a'^X^U>T'i7U JUK^^^filJ^ffll^T^J^ is carbon black which isdispersed making use of random 
tJt$=1i'fc^3—7p>^5'V^^'^fe'5 o copolymerization type styrene acrylic acid-based dispersant. 









Comparative Example 1 


Sl«5(90) 




5. OMjl% 


pigment 5 (90) 


5.0 weight% 




10. ofia% 


glycerine 


10.0 weight% 






3. oaa% 
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dispersant 




3.0 weight% 






1 . oaM% 


nonionic siirfactant 


1.0weight% 








deionized water 


remaining amount 


[0076] [0076] 








Comparative Example 2 












5. 5M% 


pigment 6 (85) 


5.5 weight% 


DEGmME 










7. OMM% 


DEGmME 


7.0 weight% 




10. 0M% 


diethylene glycol 


10.0 weight% 












5. 0M% 


2 -pyrrolidone 


5.0 weight% 












mm 


deionized water 


remaining amount 



[0077] [0077] 













Comparative Example 3 










l|i|£*7(110) 






5. 5M% 


pigment 7 (1 10 ) 






5.5 weight% 






2. 5aM% 


water soluble dye (Food Black 2 ) 




2.5 weight% 
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10. 0M*% 


diethylene glycol 


10.0weight% 










1. oMa% 


nonionic surfactant 


1.0 weight% 










mm 


deionized water 


remaining amount 



[0078] 

fflL^fcia^j^i*(±. Conqueror ifflt. Favorit Wis 
Modo Copy i^. RapidCopy EPSON EPP JKs 
Xerox P)^. Xerox 4024 it. XeroxlOlts Neenha 
Bond Ricopy 6200 't'^^^Ms fcctl/ 
Xerox R^KT?fc'5o 

[0079] 

ffpffl A:lcL:^A<^5i:^^:^i:l^o 

iffl C:[ci:^^;b<i|g3F*L. H^^ Sfe^k^ii-So 

[0080] 

ZEBRA PEN2)$ffll^■C^y. EP^^tl 
B:l IDCf oTtfeA<^*)?5:l^ 



[0078] 

test of ink composition 

Above-mentioned ink composition, Seiko Epson Corp. (DB 
69-054-9639 ) make it was filled in the ink jet printer 
MJ-930C, formed image on recording medium. 

recording medium which it uses Co nquerorpaper. 
Favoritpaper. Modo Co pypaper. RapidCo pypaper. Epson 
EPPpaper. Xerox Ppapers Xerox 4024 paper. Xerox 10 
paper. Neenha Bondpaper. Ricopy 6200 paper, and 
eyebrow y is paper, and Xerox Rpaper. 

print quality, finger contact behavior, and water resistance 
of image which it acquires were done thefollowing way 
evaluation. 

[0079] 

print quality 

blot of printed character which it dries was decided with 
following evaluation standard. 

For most part there is not a evaluation A: blot. 

evaluation B: blot is observed a little, but in regard to utility it 
is a acceptable range. 

evaluation C: blot is observed, image deteriorates, 
image quite is inferior with evaluation D: blot . 
[0080] 

wear resistance 

It rubbed printed character which it dries, making use of 
yellow aqueous fluorescence pen (Zebra supplied. ZEBRA 
PEN 2 ),inspected soiling condition of printed character. 

Result was decided with following evaluation standard. 

evaluation A: multiple times rubbing, color does not fall. 

evaluation B: one time rubbing, color does not fall. 
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C:l HCf 4t'>Lfe?b<^*>4o 
[0081] 

ifffi A::^<atiA<Slb^^L^o 
mm B'.i^t/uifmtmhtjii'^o 
mm o/pLmm^o 
mm D:A^^^:ysliA^^iSo 

[0082] 

fee 

[«i] 



When evaluation C: one time it rubs, color falls a little. 
When evaluation D: one time it rubs, color falls. 
[0081] 

water resistance 

pure water was dropped in printed character which it dries, 
trace of the water drop of printed character of 1 min later was 
inspected. 

Result was decided with following evaluation standard, 
evaluation A: trace does not remain completely, 
evaluation B: trace does not remain for most part, 
evaluation C: trace remains a little, 
evaluation D: trace remains quite. 
[0082] 

Result above was as stated in following chart. 
[Table 1] 







m m 9i 






M & 


1 


2 


3 


4 


5 


6 


7 


8 


1 


2 


3 




Conqoeror 


A 


A 


A 


A 


A 


A 


A 


A 


c 


C 


C 




F&vorit 


A 


A 


A 


A 


A 


A 


A 


A 


D 


D 


D 




Uodo Copr 


A 


A 


A 


A 


A 


A 


A 


A 


c 


D 


D 




Eipid Copy 


A 


A 


A 


A 


A 


A 


A 


A 


c 


D 


D 


? 


mm EPF 


A 


A 


A 


A 


A 


A 


A 


A 


c 


C 


D 


a 

on 


Xerox P 


A 


A 


A 


A 


A 


A 


A 


A 


c 


D 


D 


s 


lerox 4024 


A 


A 


A 


A 


A 


A 


A 


A 


c 


D 


C 


n 


Utoi ID 


A 


A 


A 


A 


A 


A 


A 


A 


6 


D 


D 


« 


Neenha Bind 


A 


A 


A 


A 


A 


A 


A 


A 


c 


D 


C 




RieopT 5200 


A 


A 


A 


A 


A 


A 


A 


A 


B 


C 


D 




YnDaruri 


A 


A 


A 


A 


A 


A 


A 


A 


D 


D 


D 




leiQx S 


A 


A 


A 


A 


A 


A 


A 


A 


C 


D 


D 


msmm 


A 


A 


A 


A 


A 


A 


A 


A 


D 


C 


B 




A 


A 


A 


A 


B 


B 


A 


A 


A 


A 


D 
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